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KOppenﬂLIVIOHHaﬂ mMoaenb aKYCTM‘-IeCKOﬁ
dMuccumn npn TOHKOM arimMma3HOM TOYeHUU

C nomowpio Memooa axycmu4eckoli SMUCCUU OUACHOCTNUPOBALU NPO-
yecc pezanusi anomMuHuesozo cnaaga. Ipu ucciedosanuu 6wl UCHOIL308AHbL PE3Ybl U3
MOHOKPUCMALIO8 NPUPOOHO20 U CuHmemuiecko2o ammasza. CpagHumenvHulll aHaIu3
NOKA3a/l CHpageoIusoCmy KOPPENIYUOHHOU Mooenu akycmuueckou amuccuu Ilbna u
Hopuenvoa 0ns ycnosuii moHKo2o aimazsnoco modeHus amioMuHUesblx Cniasos.

Knrwouesvle cnosa: axycmuueckas dmMuccus, mMooeib aKyCmMu4ecKou
aMUCCUU, ATMA3HOe MoYeHuUe.

BCTYIIVIEHUE

AxkycTtrueckas smuccus (AD) MokeT OBITh HCIOJIb30BaHa IS
OILIEHKHU M3HOCA PEXYIIET0 HHCTPYMEHTa M MOHUTOPHHTA IIpoIiecca pe3aHus. IToT
METO/I TI0Ka3aJl BEICOKYIO 3(p(EeKTUBHOCTD MPH MCCICIOBAHUN TPCHUS U pa3pyIie-
HUS MHCTPYMEHTA U JETall, TaK KaK KOHTaKTHbIE B3aUMOAEHUCTBUS B 30HE PE3aHUS
MPUBOAT K BOSHMKHOBEHHUIO CHUTHaja AD. AKTyallbHOCTh JJaHHOTO MeTona o0y-
CIIOBIJICHA TIPOOJIEMOI 0OHApPYKEHHST W3HOCA MHCTPYMEHTA W €ro paspyIIeHHs BO
BpEeMsI TOUCHHS. AKYCTHYECKasl YMHUCCHS KaK (PH3MUSCKHUI MPOIecC — ITO H3Iyde-
HUE MaTepUaJIOM YNPYTHX BOJH HAINPsHKEHUH, BBI3BAHHBIX JIOKAJIBHOU MepecTpoi-
KOI1 ero cTpyKTyphl IIpU TPEHUH, AehOpPMAaLIH U pa3pylICHUN MaTepHraia [1].
Co3manneM (yHKIHOHATBHBIX MOJENCH, Ha OCHOBAaHHU KOTOPBIX CTPOMIIHCH
Obl KOppEJALMOHHbIE 3aBUCUMOCTH, XapaKTepu3ylollue cUurHain AD, 3aHHUMaJHCh
MHoOTHe 3apyOexHbIe yueHble, cpeau Hux . A. lopadensn, . E. KoaHaTH-AcnbOy
[2], P. Tatu [2], H. C. JI3n [3]. Tak, Mogens u3 [2] OCHOBBIBAaETCSl HA KOPPEISIH-
OHHOM OTHOIIIEHUU ypOBHs curuaia AD k o0beMy aedopMupyemMoro maTepuana, a
TaK)Ke CBSI3U C BXOJHBIMU TIapaMeTpaMu, TAKUMH KaK PEXKUMBI Pe3aHHs, U CO CBOK-
CcTBaMH 00pabaThIBAEMOTO W MHCTPYMEHTAIILHOTO MaTepraiioB [2]. JlaHHast Moieib
YCHELIHO T0Ka3aja COBIAJeHHE PACUETHBIX U SKCIEPUMEHTANbHBIX JaHHBIX PEru-
CTpauuu curHana AD Bo BpeMs TOKapHOH o0paboTku. Monens u3 [4] Obuia co3na-
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Ha JUIA alIMa3HOTO TOPIEBOTro TodeHWs. J[ns 3Toro mporecca 0co00 BaskHO HC-
MOJIb30BaHUE OCTPO 3aTOYECHHOrO pe3lia IPU MUHUMAJIbHOM KOHTAKTE CTPYXKKH C
MepeTHEN MOBEPXHOCTHIO HHCTPYMEHTA. Pe3ynpTaThl pacdeToB MO JaHHOW MOJEIH
SIBILIFOTCSL O0JIee TOYHBIMH M JOCTOBEpHBIMH. Llenms Hamiel paOoTsl — TeopeTHde-
CKHUH aHaJIM3 CYIIECTBYIOIIMX MOJeNeil onucaHusi cUrHaJoB AD U corjacoBaHHe
WX C KOHKPETHBIMH 3KCIIEPUMEHTAIbHBIMH TaHHBIMH, TIOJYyYEHHBIMH IPU TOYEHUH
aJIOMUHUEBBIX CIUIABOB MPUPOJHBIM U CHHTETHYECKMM MOHOKPHUCTAJUIMYECKUMHU
aJMa3HbIMM pe3LlaMU Ha aBTOMaTU3UPOBAaHHON CHUCTEME U3MEPEHUS aKyCTHUECKOU
smuccuu B UHcTHTYTE cBepXTBepabix MaTtepuaios uM. B. H. bakyns HAH Ykpau-
Hel (UCM).

METOJUKA MPOBEJEHUS DKCIIEPUMEHTA

Jost n3yyenus: curaaioB AD B mpoliecce TOYSHHUs] MOHOKPHUCTAIUIAMHE TIPUPOJ-
HOTO M CHHTeTHUYeCKOoro anmasza B ICM Oplira ucrons30BaHa aBTOMaTH3HPOBAaHHAS
CHUCTEeMa U3MEPEHHUs aKyCTHYeCKor amuccuu [5, 6]. Ha puc. 1 npeacrasiena 6y10k-
cXeMa anmapaTHON YacTH CHCTEMBIL.
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Kommnsrotep

Puc. 1. biok-cxema aBTOMaTHU3MPOBAaHHON U3MEPUTENILHON CUCTEMBI.

st u3MepeHus cUTHANOB AD HCIIOB30BATH MIHPOKOOIOCHBIN TATIHK aKyCTH-
yeckoit amuccun JJUCM1 [7], koTopslil umeet yactoTHbIN auamnazoH 3001200 k1
IIpH HEPaBHOMEpPHOCTH He Goniee 8,5 JI6 1 yyBcTBHTENbHOCTD 125 MB/ M-¢ 2. CurHan
¢ maturka AD TocTyman Ha OJOK IPEeIBAPUTEIBHOTO YCUITUTENS U aMILTHTYHOTO
JIETEKTOpa, KOTOPBIA U3 BBHICOKOYACTOTHOTO CHrHajga AD B Juama3oHe 4acTOT OT
0,1 mo 2,0 MI'm Beigensn Hu3kowactoTHyro (oT 10 mo 22 kI'm) orubarorryro.
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Jlanpme curHanm mojaBaNiM Ha aHAJIOTOBO-TMQpoBOH mpeodpazoBatens (ALII)
ADA E20-10 ¢upmer HOLIT Data Systems u Ha xommberotep. Ynpasienue ALII,
3aMuch Ha KECTKHM JUCK KOMIIBIOTEPa W MpeABapUTENIbHYI0 00paboTKy dKCIepu-
MEHTAIILHBIX TAaHHBIX JJIs1 cUrHaJIa AD BBITTOTHSUIM iporpamMMoit PowerGraph [8].

HccnenoBanus MpoBOIMIIH IIPU TOPIICBOM TOYCHUH (OT Iepudeprun IeTain K ee
LEHTPY) Ha BBHICOKOTOYHOM TokapHoM cTaHke TIIK-125BM mpu vactore Bpaiie-
Hus mmuaaens 1450 o6/muH. B mpouecce mpoxoia CKOpOCTh pe3aHusi H3MEHSIIACh
oT 6 10 2 m/c, mogada S = 9 MkM/00, Timy6uHa ¢ = 100 mxMm. OOpabaTeiBaeMBbIid
MarepHuall — allfOMUHKEBBIN ciiiaB 1817, nuamerp 3aroroBku — 78 MM (puc. 2). s
aJMa3HOTO TOYCHHS HCIOJBH30BAIU PE3LOBbIE BCTABKH C MOHOKPHUCTAJUIOM TpH-
pPOITHOTO anMasa U CHHTeTHYeckoro aiamasa ¢upmsl “De Beers” (Bec — 0,1 kapar,
opuenTanus — {111}). I'eoMeTpus pesna mociie TOBOJKH: paANyC MPH BEPITHHE —
2,120,1 MM, yruiet ¥ = 0°, o0 = 1,5°. MOHOKpHCTAJIT altMa3a 3aKperisuid B PexXyIIeH
BCTaBKE METOJIOM IMalKu. 3aTOYKY KpUCTAIlJIa OCYIIECTBISLA Ha cTanke 3AP3637,
JIOBOJIKY — Ha YYT'YHHOM MPHUTHPE, MAPKUPOBAHHOM aJIMa3HbIM TOPOIIKOM MapK{
AM 40. Ha puc. 3 nokazaHa cxeMa OpHEHTAIMH PEXYIIUX KPOMOK PE3IOB B KpH-
CTaJule anmMasa, BEIOpaHHAsI TAKHM 00pa3oM, YTOOBI H3HOC HHCTPYMEHTA MTPOXOIUIT
B HalpaBJICHUH BEKTOpa HaHOOJbIIEeH TBEPJOCTH, a YCUIIUS pe3aHus He COBIalaln
C HampaplieHHEM IJIOCKOCTEH CIaifHOCTH, IO KOTOPBIM anMa3 JeTKO pacKalbiBaeT-
cs [9]. [IpounocTts anmasa Ha casur Obiia 8,7 ['Tla, Ha cxxatre — 8,9 I'Tla [10].

Puc. 2. Pesen u natunik AD B MOMEHT 00pabOTKH.

MOJIEJIb AKYCTUYECKOW YMHUCCHUH

B mporiecce KoHTaKTa pexyIieil KpOMKH HHCTpYMEHTa ¢ 00pabaThiBaeMbIM Ma-
TEpUAJIOM BO3HUKAET 30HA ILIACTHUECKON MeopMaruy. DTy 30HY €IlIe Ha3bIBAIOT
30HOH CTpy*kK000pa3oBaHUs. 30HY KOHTaKTa 00pa30BaBIICHCS CTPYXKKU C MEpea-
HEel YacThl0 MHCTPYMEHTA Ha3bIBAIOT 30HOH BTOpHuHOW aedopmaruu. Takxke cy-
IIECTBYET 30Ha KOHTaKkTa oOpabOTaHHOrO Marepuana C 3agHeld HMOBEPXHOCTHIO
UHCTpyMEHTa. Bce BblIIenepeyrCICHHBIC 30HbI SBISIOTCS UICTOYHUKAMU BO3HUK-
HOBEHHUs yNpyrux kosneOanuil. TakuMm o0pa3oM, TeHEpHpPOBaHHE CHUTHaAIOB AD
MIPOUCXOJIUT B TPeX 30HAX (pHC. 4):

— mepBas 30Ha caBura (/) comepuT MHPOPMANUIO TPO TUIACTHICCKYIO U (B
MEHBIICH CTEIICHN) YIIPYTYIO Ae(OpMAIIHIO B 30HE CABUIa;

— 30Ha BTOpHYHOU aedopmaruu (/]) mpenctaBiseT co0oil KOHTaKT 00pa3oBaB-
IIefics CTPYKKH ¢ TepeTHel TOBEPXHOCTHIO HHCTPYMEHTA,;

— TpeTbhs 30Ha (/I]) — TOBEpXHOCTH pazjela pe3el—o0paboTaHHas AETalb.
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Puc. 3. Cxema opHEHTAIMH PEKYIIMX KPOMOK pesiia B GopMe oKkTaszpa: / — pexymias KpoMKa;

2 - MEPEaHAS TOBEPXHOCTD, 3 — 3aiHsA TOBEPXHOCTb.
/2 AN
i N

/
vy
11
s

Puc. 4. 30HBl BOBHUKHOBEHMS CUTHAIOB AD NpH TOYEHHUM: 30HA casura (/), 30Ha BTOPUYHOH
nepopmanyu (/7), MOBepXHOCTH pasnena pesen—odpadorannas netans (I/11), pesen (/), cTpykka
(2), 3aroToBka (3), oOpaboTaHHas MOBEPXHOCTH (4).

VYauTeIBas TpeOOBaHUS, MPEIBIBISEMbIC K alMa3HOMY TOHKOMY TOUYCHHIO, a
UMEHHO — PEXYIIUN KIMH JOJDKEH OBITh MAKCHMAIBHO OCTPBHIM, MOYKHO MHHHUMH-
3UpOBaTh ypoBeHb curHasia AD u3 30HBI /I]. TeM caMbIM MOHO TPEIIOJIOKHTD,
YTO TPU AIMa3HOM TOHKOM TOYEHUH OCHOBHYIO POJIb UTPAOT 30HHI / U [] reHepu-
poBanus curHana AD. Takum 00pa3om, HCCICTOBaHUS HaHOOJIee YacTO HalpaBlie-
HBI Ha U3y4YeHHE BIUSIHUS 3aIHEH MOBEPXHOCTH pe3la Ha ypoBeHb curHana AD [3],
YTO XapaKTepU3yeT U3HOC pe3lia N0 3aJHEN IpaHH.

BonbmMHCTBO TeopeTUYeCKUX MOZeNell reHepaluu ynpyrux BojiH AD npu To-
YEeHUH YCTaHABIIMBAIOT POJIb PEKHMOB pe3aHusi, B OCOOCHHOCTH CKOPOCTH pe3a-
HUSI, HA yPOBEHb CPEIHEKBAIPATUICCKOT0 3HaueHNs curHana AD (4Egys) [11].

B nameit pabore MmonenupoBanre AD IPOU3BOIMIN HA OCHOBE M3BECTHOM MO-
JieNy TIpoliecca pe3aHus, MpeiokeHHo JOpHeToM 1 Mepuantom [12]. B manHoiA
paboTe, Kak U B HaIIeH, MOJIEIb — 3TO KOPPEIISILUOHHAS 3aBUCHMOCTE MEXTy YHEp-
rueil curHaia AD W CBOWCTBaMU 00padaThIBAGMOTO M MHCTPYMEHTAIBHOTO MaTe-
pHuanoB, a Takke 00BbEMOM MaTepuaia, KOTOPBI cpe3aeTcsl B Ipoliecce pe3aHus
[2]. YpaBHeHue ams pacueTa pabOThI B IEPBUYHOM 30HE IIacTHYecKor aedopma-
1w uMeeT BUx [3]
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. cosYy v,
sin @cos(®—7)
r1e ¢ — NIyOnHa pe3aHus, MM; S — rmojada, MM/MHH; T, — IPOYHOCTH 00paboTaHHO-
ro MaTepuaya Ha CABUT (KOHTAKTHOE CABUIOBOE HampsbkeHue), I'Tla; y — mepegauit
yToJl, Fpaj; ¢ — yroi CABUIa, TPaj; v — CKOPOCTb Pe3aHMUs, M/C.
3aBucumoctH (2) u (3) O3BOJISIOT PaCCUUTHIBATH paOOTY B 30HE // HCTOUHHKOB

Wy =157

(M

curHana (W, , W,, ) 1 3allUChIBAIOTCS CIEAYIOLIMM 00pa3oM:

1
W, = ETKt(l —1,)v; (quIst 30HBI IIIACTHYECKOTO KOHTAKTA); ()

W,, =T,.4/,v; (8711 30HBI yIPYroro KOHTaKTa), 3)
rae [ u [} — y4acTKU TUIaCTHYECKOTO M YIPYToro KOHTAaKTa CTPYXKKH C MepeqHei
MTOBEPXHOCTHI0 HHCTPYMEHTA COOTBETCTBEHHO; Vy — CKOPOCTH TPSHUS CTPYKKH TI0
mepeIHeH MOBEPXHOCTH HHCTPYMEHTA, PACCUUTHIBACTCS 110 popmyde [13]

Vi = Sme “)
cos(¢—7)
Kom6unupys 3aBucumoct (1)—(3), Ha ocHoBe Mozenu DpHCTa U MepuaHTa
OTHOIICHUE MEXY AFErys ¥ TApaMeTPaMHU PE3aHUsI MOYKHO 3allUcaTh B BUJIE

0,5

N E)

L SRS YA L L

AEpc =CiT V| —8M8M8 ——
s | sinpcos(p-y) 3 cos(Q—7)

rae C sBiseTcsl KOHCTaHTOM, Ha KOTOPYIO BIUSIOT T€OMETPHUS HHCTPYMEHTA, Mpel-
BapUTEIFHOC YCUIICHUE U T. [I.

JanHast MO/IeNTb TIO3BOJISIET PACCUMTATh YPOBEHb CUTHana AFEgys B mporecce
TOKapHOW 00pabOTKHM NpU U3MEHEHHU CKOPOCTU (IIPHU MOCTOSIHHOW TiyOuHe pe-
3aHUA U [0Jlaue), HO MOJy4YacMble 3aBUCUMOCTH OIICHKH CUTHana AEgys OT TIIy-
OWHBI W TIOJAa4yM SBIIOTCS HE TOYHBIMH. PesynmbraTtel mccnemoBanus IIsHa m
Hopudenpaa [14] mpu anMa3HOM TOYCHHH Pa3IHMYHBIX MATCPHANIOB IMOKA3aId
JTYYIIYI0 KOPPENSILHIO MEXIY TaHHBIMHU, NOJYYEHHBIMH 1O MOJENU U DKCIEepH-
MEHTAJIBHBIMHU 3aBHCHMOCTSIMH. JTO CBS3aHO B HEKOTOPOH CTEIIEHU C yMEHBIIIE-
HUEM IUTOMAN KOHTaKTa HHCTPYMEHTA ¢ 3aroToBKod. [Ipm sTOM ymeHbmIaercs
TpeHue npu obpadotke. [Isn u Jopudensa B [14] MmoguduupoBamu MOIenb U3
[3], yunThIBas BIUSHUE TPEHUS 110 3aJHEH MOBepXHOCTH (30Ha [/]). Takum obpa-
30M, B JaHHOW MOJIENIH YUYTeHa coCTaBistomas T/vw (TAe W — JUIMHAa KOHTaKTa Mo
3a/lHEel MOBEPXHOCTH pe3lia ¢ 3aroToBKoi). Toraa 3aBHCHUMOCTH (5) YYUTHIBaeT
TPETHIO COCTABJIIONIYIO MPH perucTparuu AEgys, KpOME TOTO, MTOKA3aTeNb CTe-
TICHU B YpaBHEHUH (5) CTAHOBHUTCS NEpeMEHHBIM. TakuM oOpazom, ypaBHeHHE (5)
OBLIIO 3aIIMCAaHO B BUJE

cosy
sin @cos(Q—7Y)

sin @

AE s =Cit,0| C, —
cos(¢—7)

s+c3§(1+211) +Cw|t . (6)

rae ko3 duruent C; oTBeYaeT 3a ypoBeHb ycuineHus curnana AD; Cp, C; u Cy
SBJISIIOTCA (DaKTOpaMH YPOBHS CUTHAaja U COOTBETCTBYIOT MCTOUHHMKAM CUTHAJIA
B 30Hax [, I1, IlI; m, B CBOIO ouepesib, 3aBUCHT OT KOIP(DUIIHMCHTA TPCHUS MaTe-
puama. Ha ocHOBaHUHW SKCIEpUMEHTOB, IpoBeaeHHBIX JIHOM 1 JlopH(Denpaom,
3HaueHue C; Haxoawioch B amanazone 0,20-0,25, a C3; u C4 ObUIH paBHBIMU
eIUHUIIE.
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PE3YJIbTATBI DKCIIEPUMEHTAJIBHOT'O HCCJIEJJOBAHUSA

[Tocne mMpoBeJICHHBIX aBTOPaMHU HCCIEOBAHUHN MO0 U3MEPEHHUIO0 aKyCTHYECKOM
SMHCCHH TIPH TOYCHUH HPUPOTHBIM M CHHTCTUICCKUM MOHOKPHCTAJUTHYCCKUMU
pe3tamMu ObUTM TOJTYYEeHbI 3aBUCUMOCTH aMIUIMTYAbl aKyCTHYECKOH 3MHCCHH OT
CKOpOCTH pe3aHust (puc. 5), a Takxke oT nojauu (puc. 6). Ha Bcex rpadukax BuacH
XapaKTepHbIN pocT curHana 4FEgys C yBeIMUEHHEM CKOpOCTH  nogaun. Ha puc. 5
BUJHO, YTO YPOBEHb CUTHaNa IJs pe3lla, OCHAIEHHOTO NMPHPOIHBIM MOHOKpH-
CTaJJIOM aJiMasa, MPUMEPHO B 3 pa3a HUXKE, YeM MPU TOUYCHHUH CHHTCTUYCCKUM
aJIMa3HbIM pe3noM. [Ipu u3MeHeHHH mogavu (cM. puc. 6), YpOBSHb CHTHAJIA MPH
TOYCHHUH MPUPOAHBIM alMa3HBIM pe3noM B 1,5 pa3a HIDKE, YeM CHHTCTHYCCKUM.
DTO paznuyue BbI3BAHO, OUEBUIHO, OTIINYMEM CBOMCTB MPUPOJHOTO U CUHTETHUYE-
ckoro anmasos [10].

AE

RMS’ B
022 T
0,20
0,18
0,16 r
0,14
0,12
0,10
0,08
0,06 i
0,04
0,02

1 n 1 n 1 n 1 n 1 n 1 n 1 n 1 n 1 n
2,0 25 30 35 40 45 50 55 60 v,Mm/c
Puc. 5. BnusHue ckopocTu pe3anus Ha AEgys TPU TOYCHUH TPUPOAHBIM (/) M CHHTETHYECKAM
(2) anmazamu; pexum pesanust: ¢ = 100 mxm, v =4 M/c, S =9 mm/muH, n = 1450 06/MuH.

0 5 10 15 20 25 S, MM/MUH
Puc. 6. Bnusaue nogaun Ha AEg)s, IpH TOYSHUHN TPUPOIHBIM (/) M CHHTETHYECKUM (2) anmma-
30M; pexkum pezanust: ¢ = 100 MkMm, v =4 m/c, n = 1450 06/MuH.
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PE3YJIbTATbBI TEOPETUYECKOI'O UCCJIIEJOBAHUSA U CPABHEHUE
C OKCHHEPUMEHTAJIbBHBIMHA JAHHBIMHA

Juis mpoBesieHNsI aHATUTHYECKUX PacdeToB K03()pPHUIMEHTOB MO MOTYyYEHHBIM
aBTOpaMH SKCIEPUMEHTAJIBHBIM TaHHBIM Obla HCIOJB30BaHa Monenb IIaHa U
Hopudensaa [14] ans npouecca anmasznoro toueHus. Koadduuuentsr Cy, C,, Cs,
C4 OBLTM TOJTyYeHBI METOJIOM HaWMEHBINUX KBaIpaToB. /i omnpeneneHus JATUHbBI
KOHTAKTa CTPYKKH C IeperHei NOBEPXHOCTHI0 HHCTPYMEHTA HCIIOIB30BAIN (op-
myy (7) u3 [14]:
cos’y+siny

g0

BnusHue cxopoctu pezaHus Ha curHail AFgys noka3aHo Ha puc. 7 u 8. Kak
BHUJHO U3 TpaduKa, TaHHAs MOJEIb IMOKa3ana CBO 3(P(EKTHBHOCTD MpH pacyeTe
CHUTHaJa B TIpoIlecce aaMa3HOW 0OpabOTKU aTrOMHHHMEBBIX CIUIaBOB. B pe3ynbraTe
MPOBEJICHHBIX HCCeN0BaHUN ompeseneHbl kodpdunuenter Cy, C;, Cs, Cy mis
MPUPOIHOTrO U cuHTeTHYeckoro anmaszoB: C;= 0,02, (,= 0,25, G5, Cy=1,m=1,1,
T.= 0,1 I'Tla (mpupoansiii anmas); C;= 0,07, C,=0,8, C3=1,2, C4,=1,3, m = 0,55,
= 0,1 I'Tla (cuHTeTHYCCKMIA anMa3).

[ =1,45¢( —cosYy+siny). 7

20 25 30 35 40 45 50 55 6,0v,m/c
Puc. 7. Biusinue ckopoctu pe3anus Ha AEgs IpU TOYCHUU IPUPOJHBIM aIMa3oM: I — dKCIEepH-
MCHTaJbHBIC JaHHbBIE, ITOJIyYeHHBIC B mpoliecce 00pabOTKH; 2 — pacyeT 10 KOpPENSIHOHHOH
Mozenu u3 [14]; pexxum pesanust: £ = 100 Mxm, S = 9 Mmm/MuH, 1 = 1450 06/MuH.

Taxum 06pa3oM, MOJIEINb I IPUPOTHOTO aJIMa3a OMHCHIBAETCS 3aBUCHMOCTBIO

) 1,1
AE y5 = 0,02 ’cxtv{O,25 _COSY s+l(1+2ll)ﬂ+w} ®

sin@cos(o—7y) 3 cos(®—7)

TeopeTndeckass W OKCIICPUMCHTANbHAS 3aBHCHMOCTH BIUSHHSA IO Ha
AERys pY TOUYSHUH TPUPOAHBIM aJIMa30M MOKa3aHbl HA PUC. 9, CHHTETUYECKUM —
Ha puc. 10. Kak Bugno Ha puc. 9 u 10, ¢ yBeqndeHrneM mojayil YpoBeHb CHUTHAJa
pacrteT mpuMepHo B 1,5 paza.

Ha puc. 11 mpuBeneHsl TeOpeTHYECKHE 3aBUCUMOCTH BIIMSHUS TITyOMHBI pe3a-
HUS Ha YPOBEHb CHUTHaja AD MpH TOUYCHHH MPUPOJHBIM M CHHTETUYSCKHUM MOHO-
KpUcTaJuTaMu anMasa. Kak BuaHO Ha puc. 12, curHan AD mpu yBeIMYSHUH TIyOu-
Hbl pe3anus ¢ 10 mo 100 MM yBenuumicsa npumepHo B 10 pa3 uiss IpUPOAHOTO
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anMasza U B 4 pasa JJisl CHHTETUYEeCcKOTo. Takoil pacder COOTBETCTBYET JKCIEpH-
MEHTANBEHBIM JaHHBIM, YTO TOATBEPKIACT MPABHIHLHOCTH MOJICIIUPOBAHUS YPOBHS
CUTHaJa Mo JaHHON MOJETH.

AE

RMS?
0|
0,20
018
0,16 F
0,14 F
012F
0,10 F
0,08 |
0,06
0,04 F
0,02 F

B

1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 "
20 25 30 35 40 45 50 55 6,0 v,m/c
Puc. 8. Bnusinue ckopoctH pezanus Ha AEpys IpU TOUCHUH CUHTETHYECKHM alMa3oM: / — 3Kc-
HepPUMEHTAJIbHbIE JJAHHBIE, TOJy4YEeHHBIE B Ipolecce 00paboTku; 2 — pacyeT M0 KOPPEIALMOHHON
mozenu u3 [14]; pexxum pesanus: t = 100 mxm, S = 9 Mm/mMuH, 1 = 1450 00/MuUH.

AE, ., B

RMS’

0,12

0,10

0,08

0,06

0 04 n 1 n 1 n 1 n 1 n 1 n 1
0 5 10 15 20 25 S, MM/MUH

Puc. 9. Bnusuue nogaun Ha A E s IpU TOUCHUH TPUPOJHBIM aIMa30M: / — SKCIIEPUMEHTAIbHBIC
JTaHHBIE, TIOTy4YeHHBIE B Tponecce 00paboTKHu; 2 — pacyeT Mo KOPPENsSIHOHHONW Monenu u3 [14];
pexum pesanus: v =4 m/c, t = 100 mxm, n = 1450 06/MuH.

BbIBO/JIbI

C ucnonp30BaHUEM KOPPENSIIIMOHHON MOJIETHN YPOBHS CUTHAIOB aKyCTHUYECKON
SMHCCHH TIPH 00pabOoTKEe ATOMIHHACBOTO CIUIaBa ajMa3HBIMH MOHOKPHCTAILTHYC-
CKUMHM pe3laMHu (IPUPOAHBIM U CUHTETUYECKUM) MOKAa3aHO, YTO YPOBEHb CUTHANA
AD nns mpupoJHOro anMmasa IPUMEPHO B 3 pa3za HUXKE, YeM JUIsl CUHTETUYECKOTO.
MOoO>XHO TPEANoNoXUTh, YTO NPOLECCHl B 30HE KOHTAKTa 3alHEHl MOBEPXHOCTH
UHCTPYMEHTA C IOBEPXHOCTBIO PE3AHUS UMEIOT Pas3HbI XapakTep Ui CUHTETHYE-
CKOTO M NMPHUPOAHOTO aJIMa30B U, KaK CIEACTBHE 3TOr0, Y HUX pa3Hble 3HAUCHHUS
kod(urmenta tpenus. [Ipn n3MeHEHNH MMOAYM YPOBCHb CHTHANIA TIPH TOUCHHUU
pes3loM M3 IPUPOAHOrO anMasa B 1,5 pasa Huxke, ueM Ipu 00paboTke pe3LoM u3
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CHHTETHYECKOTO ajMasa. Bo BceM auama3oHe M3MEHEHHUS! PEKUMOB PE3aHHs yBe-
JHYCHHE CKOPOCTH PE3aHus, MOJAUN U TIIyOUHBI PE3aHusl IPUBOAUT K POCTY YPOB-
Hi curHaia AD.
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Puc. 10. Bnusaue rnyOunsl pe3anusi Ha AEgys MpU TOYCHUH CHHTETHYCCKHM anMaszom: | —
9KCTIIEPHMEHTAJIBHBIC TaHHBIE, TIOyYeHHBIE B Tporecce 00paboTku, 2 — pacyeT 1Mo KOppemsin-
OHHOW Mozenu u3 [14]; pexum pezanus: v =4 m/c, =100 Mmxm, n = 1450 06/MuH;.

B
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Puc. 11. Teopernyeckue 3aBUCHMOCTH BIIVSIHUSI IOAa4n pe3aHust Ha AEgys IpU TOUCHUH HPU-
pomubsiM (/) cuHTeTHUecKUM (2) KpHCTaUIaMH ajMas3a; PeKHM pesaHus: v = 6 m/c, n =
1450 06/muH, S = 15 mm/mMuH, ¥ = 0°.

3a oonomozoio memody axycmuunoi emicii diacnocmyeanu npoyec pizamuHs
anominiegozo cnaasy. Ilpu dociodcenni 6Yi0 UKOPUCMAHO Pi3Yyi 3 MOHOKPUCANIE NPUPOOHO2O
i cunmemuuno2o armasy. IopieHATbHUI AHANI3 NOKA3A8 CHPABEONUBICING KOPEAYIUHOT MOOei
axycmuunoi emicii’ Ilena i Jlopugpenvoa 01151 yM08 MOHK020 AAMA3HO20 MOYIHHS ATIOMIHIEBUX
cnnasis.

Knwuoei cnoea: axycmuuna emicia, modenv akycmuuHoi emicii, aimasme
MOYIHHA.

The process of cutting of an aluminum alloy has been monitored by the
acoustic emission method. Single-crystal natural and synthetic diamond tools have been used in
the investigation. The comparative analysis has demonstrated that the correlation model of
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acoustic emission, which was put forward by C. S. Pan and D. A. Dornfeld, is valid for the condi-
tions of fine diamond turning of aluminum alloys.

Keywords: acoustic emission, acoustic emission model, diamond turning.
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